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1. Introduction

With the widespread use and the rapid growth of the Internet, educational and training institutions around the globe are racing towards
using the Internet as a new medium of delivery. The world-wide-web is a powerful and exciting medium for communication and as
such is a valuable resource for faculty for delivering online instruction. Its ease of use and the capacity as a repository of information
and the interactive delivery of content makes it an effective option for furthering knowledge and skill. The advantages of online
education are learning anytime and anywhere which is especially good for working adults including those that have to travel as part of
their job. Another advantage of a web course is that they can easily be reviewed and changed for currency and accuracy compared to
textbooks. A textbook takes an average of two years from the time of completion to publication. With an online course, the contents
can be changed by the author anytime the author chooses to do so (Kerka 1996) ™. As the world-wide-web becomes a state-of-the art
delivery medium there is a need among educators and trainers to obtain knowledge about the tools needed for developing and
implementing web courses. Easy access to education and training to potential students is a growing need, as well as servicing industry
needs through asynchronous learning for employees. Historically, distance education has been thought of as a means to deliver
instruction between geographically separated people (Everett 1999) . Numerous institutions have entered the distance learning arena
because it makes economic sense. The hope has been to attract non-traditional students, as defined by age, marital status, or employment
status, to the academic market. The attempt has been to capture a group of students who might not otherwise attend classes in a
traditional setting. In today’s global marketplace, organizational success is increasingly built on a foundation of skilled, self-motivated,
and engaged individuals with the capacity for managing their continuous learning needs.

1.1 Objectives

We developed a plan to offer two new courses online every semester. Continuing students can enroll in two new courses every
semester for two years until graduation. We tailored the online courses to meet the needs of the working online students based
on their input.
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2. Literature Review

Historically, distance education has been thought of as a
means to deliver instruction between geographically
separated people (Everett, 1999) 2. As new technologies
have permeated our society, each presents a new medium for
delivering education courseware. Online instruction has
advantages over previous forms of distance learning. Online
courses offer ease of updating material and delivery (Kerka
1996) M. With the use of technology, distance education has
managed to grow and survive alongside traditional education.
Of the public institutions that offered distance education
courses during the 2000-2001 academic year, 90% offered
online courses using asynchronous instruction while 43%
offered online courses using synchronous instruction (Waits
and Lewis 2003) Bl The current, most technologically
advanced form of distance education is accomplished via the
Internet. With the use of the Internet, computer mediated
instruction is available. Four categories of teaching strategies
that have adapted well to online instruction include (1)
support/facilitation: forum discussions, online debates,
Socratic technique, group work, group problem solving,
email interaction, chat forums; (2) learning tasks: lecture,
tutorial, small group work, simulation, role play, research
activities, linking to interactive websites, self quizzes; (3)
structures/learner expectations: clear goals and objectives,
assignments dated clearly, time frames for completing work;
and (4) resources: demonstration movies, storage bank for
lectures, case studies, linking to personal stories and case
studies, and providing clear notes for easy access (Pitt and
Clark 1997) M, Those strategies that were reported as not
effective included: traditional lectures, lots of text on web
pages, motivation, personal contact, practical exercises,
group work, social environment for learning, practical to
theory was reported as much more difficult to accomplish,
free ranging class discussion and individualized attention to
struggling students (Pitt and Clark 1997) 4. The strategies
considered effective had nothing to do with traditional
teaching techniques and everything to do with web page
design, course ease and accessibility. The strategies
considered as less effective were more related to traditional
styles of instruction, such as lecture, personal contact and
guiding discussions (Pitt and Clark 1997) [M. This
information seems to support the theory that instructors are
not only changing platforms, but they are changing roles.
According to the literature, students enroll in web-based
courses for 2 reasons: (1) the class is necessary for
completion of a degree, which is the key to improved
employment opportunities (Ouellette 2000) B! and (2) the
convenience of time-and-space independent distance
learning courses (Roblyer 1999) . In addition to solving
time conflicts, on-line courses provided the convenience of
allowing learners to log on and consider the course material
whenever they chose (Edelson 1998) [1. Students,
particularly adult learners, embrace online learning because
of the convenience of taking courses from home or from work
without cost and time issues associated with travel to and
from a traditional campus (Simonson et al. 2006) . An on-
line course needs to be carefully designed and managed since
it is the only interface students have with an instructor and
the content. For example, assignment specifics, expectations,
and structure should be clearly defined and managed in on-
line courses (Milheim 2001) [,

Increased interest in distance education and increased
enrollment, particularly in online learning, have required
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university administrators to offer additional courses at a
distance, which indicates a need for faculty involvement in
distance education. As student enrollment and online course
offerings continue to increase, institutions will need faculty
who are willing to accept the challenge of teaching online.
Adequately preparing faculty for the transition from the
traditional setting to the online environment allows
instructors to acquire the appropriate skills to provide
effective online instruction. Faculty consistently felt that
additional instructional and technical support were needed
because faculty were genuinely concerned about the quality
of their distance education courses and the amount of
technical assistance and training available to them at their
institutions (Cuellar 2002) [, Although learners are
expected to steer their own learning, instructors are expected
to facilitate the process, which makes the use of technologies
like chat rooms, email, and discussion boards essential for
communication in an online course (Byun et al. 2000) 1,
When transitioning into the distance environment, faculty are
challenged with actually designing and developing their
courses to be offered online. The design of an online course
is a major element because it allows faculty to plan how
appropriate pedagogy and technology will be effectively
incorporated into an online course (Thach 1995) [*2, Training
for the actual design of an online course is needed to help
prepare faculty, who are sometimes overwhelmed with
technology, in the development of instructional skills and
strategies that will stimulate successful learning in their
courses (National Center for Education Statistics 2008).
Asynchronous Internet-based technologies were cited as the
most widely used technology for the instructional delivery of
online courses (Qureshi et al. 2002) 4, Distance education
removes some of the barriers that keep students from
attending higher education which include work, family
obligations, lack of time, and lack of self-confidence (Wilson
2001) %1, Because access and flexibility tend to drive more
and more students to online learning, it is also important to
ensure that these students stay in their online courses and
programs. The strategies considered effective have nothing to
do with traditional teaching techniques and everything to do
with web page design, course ease and accessibility. Many
instructors felt that they were under time pressure to create
the course material and actually learn the technology needed
to adequately instruct and that this inhibited their motivation
to initiate a transition or incorporation of online instruction
(Kuhne 2013) 161, Those who had taught online felt that they
were not rewarded for the extra work and time needed to
prepare and execute the online courses. Some felt that they
were able to reach a more diverse student population through
online instruction. Many enjoyed the flexible working
conditions afforded by online instruction. Faculty felt that
faculty should be given release time or a stipend to develop
classes, they should be directly involved with selection of
texts and readings and the creation of the online assignments.
The new role of online instructor may prove overwhelming
without guidance. Distance-delivered continuing professional
development (CPD) is growing at an enormous rate among
multiple professions (Hara and Kling 2000) 71,

Factors affect the implementation of successful online
courses include policies, funding, student support,
technology, curriculum, access, equity, staff development,
and administration. Numerous studies and publications
indicate a need for the staff development of online teachers
to develop high quality instructional programs for students. It
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is understandable that to undertake a new medium for
delivering instruction, teachers need to be provided the
necessary training to utilize the new opportunities to ensure
student success. Faculty development is the key to increasing
student achievement through the improvement of teachers’
skills and abilities. A successful faculty development
program is cyclic in nature. Other research in higher
education indicated the factors leading to student success
encompass learning styles, mentoring, course startup
procedures, instructional design, ability level of students, and
the instructor’s role and ability. Factors affecting
implementation included funding, technical expertise, legal
issues,  professional ~ development,  policies, and
administrative structures. Students were most comfortable
when provided advanced course information allowing them
to prepare for the course. Schools need continuous
assessments to evaluate the online course curriculum,
students’ success, and implementation policies and
procedures. Leading virtual schools provided professional
development to staff to assure success. In the SREB
publication, Essential Principles of High-Quality Online
Teaching (Southern Regional Education Board 2003)
regarding the evaluation of online teachers it is stated that
school districts and states need to make every effort to
choose, train, and evaluate online teachers to assure that
every student is taught by a highly qualified instructor.

Professional development strategies ranged from extensive
online training to extensive face-to-face training, all
appearing to be effective (Clark 2000) [*°1, Online teachers
must be risk takers, willing to pay attention to detail, and
possess a desire to succeed in an alternate form of teaching
(Pape and Adams 2002) 2% As with a traditional teacher,
online teachers must still have knowledge of content, ability
to plan, and must provide timely feedback to students.
Teachers of online courses must receive training in pedagogy,
design, and delivery of online courses. The training must be
delivered in an online situation where teachers learn by
doing. Faculty who are or will be teaching online courses are
faced with new issues of learning the technology to create a
course online, communicating and distributing the
information to the students online, and creating a virtual class
community to bring all the students and their ideas together
are some of the new roles that faculty have to explore and
improve upon when utilizing Internet technology in offering
online courses (Salmon 2001) 1. Online interaction is
virtually produced and students need to have available means
of establishing and maintaining connectivity. Many online
practitioners have emphasized the importance of the
instructor’s role as a vehicle of the connectivity in online
learning through the creation of a learning community. The
role of the instructor is to keep the learning community
functional in virtual classes by designing the course to allow
participation of all the students as community members and
help to increase the participation. The sense of community
will help remove the sense of isolation among online students
and subsequently help them remain in the class and continue
the learning process. The characteristics of a good learning
community are suggested as: participants should be regularly
involved in discussions, feel comfortable to express their
honest opinions, and be supportive Collison et al. 2000) ?2,
Overall, it seems that there has been little difference in the
degree of success for online students when compared with
students in traditional learning environments (Parker and
Gemino 2001, Lim 2002) [2.24, Many faculty members have
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transitioned to offering online courses, where much of the
emphasis has been on training in the learning management
system instead of the design of instruction. The tendency for
universities to place courses on the web has often resulted in
the focus being placed on information delivery rather than
learning (Herrington 2005) 23, The goal of any instructional
system is to promote learning.

In order to persist in their on-line courses, students must be
self-directed (Mannix 2000) [, A self-directed student
exhibits the following characteristics: motivation, self-
discipline, and responsibility (Mannix 2000) 71, The four
basic principles of the Characteristics of Adult Learners
model were that: (1) adult learning programs should
capitalize on the experiences of the adult; (2) they should
adapt to the aging limitations of the participants; (3) adults
should be challenged to move toward advanced stages of
personal development; and (4) adults should have as much
choice as possible in the organization and availability of the
learning program (Cross 1981) [?71. Based on principles of
adult learning theory and feedback from focus group
students, recommendations for the development and teaching
of online courses were provided: (1) State clear expectations
by providing a detailed syllabus with schedule, grading
criteria, assignments, number of postings per week, deadlines
and office hours, (2) avoid changing aspects of the course
once it begins, (3) state contingency plans for when
technology fails, (4) incorporate multiple forms of feedback
into the course and (5) use specific, consistent feedback from
both learners and instructor (Frey and Alman 2003).
Successful online education is dependent on two-way
interaction (Walker 2001) P9, Without this interaction,
students may feel isolated and begin to procrastinate. Good
elements of on-line course design include clear discussion
topics, readings, and assignment schedules (Juge et al. 2000)
(301, They point out that the schedule should be completely
predictable. Many studies have found no significant
difference between traditional and online learning in terms of
grades and achievement (Rivera et al. 2002) 34,

3. Methods

Many of our working students are on call and have to work
odd and long hours when they are on-duty. This makes
attending regular classes difficult, if not impossible. The
constraint is overcome by offering new online courses that
met the needs of these students and their employers. The
students are able to enhance their skills in order to be
promotable.

The program requires 30 credits, 12 of which are taken in a
required core. A purpose of the core is to provide knowledge
in communication and research. The remaining 18 credits are
elective courses, which may be within an area of
specialization to meet the individual's specific professional
and personal objectives. In some cases, students may select
courses to enhance their technical competency. In other
cases, individuals may select courses to prepare for a change
in responsibilities or job function. We are following the
guidelines of ATMAE (Association of Technology,
Management and Applied Engineering) in designing this
program as in Table 4:
(https://cdn.ymaws.com/www.atmae.org/resource/resmgr/ac
cred_2018/2019 accreditation_handbook.pdf). Master’s
Degree Programs/options shall be a minimum of 30 semester
hours and shall meet the following minimum/maximum
foundation semester hour requirements (Table 1):
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Table 1: M.S. Industrial Technology Program

Communications and/or Problem Solving (TECH 5153, TECH 5243) 6-12 credits
Research (TECH_ 5303, TECH 5413) 6-12 credits
Management and/or Technical 12-18 credits

Electives 0-6 credits

Total 30 credits

A two-year online course rotation cycle was developed for
the Technology courses (professional development). It is
shown in Table 2. Two new courses will be put online in
Desire-To-Learn (D2L), our learning management system
(LMS), each fall, spring and summer semester until we had
all the courses online in the summer of the second year. As
per the rotation cycle courses will be taught online only once
in two years after the cycle is complete. We are starting the
first rotation in fall 2025.

Based on the success of the bachelor’s technology program

we designed a Master of Science program in Industrial
Technology. Students in the Master of Science program will
take two online courses each semester for two years just like
the BAAS Technology Program. These online courses will
be developed and taught as online courses in our D2L (Desire
to Learn) learning management system (LMS). Many
technology students with bachelor’s degrees need graduate
degrees to move into upper technical leadership positions.
Online education allows them to keep their job and pursue
higher education, so they can move up in their careers.

Table 2: MSIT completion rotation cycle

Yr.1 Yr.1 Yr.1 Yr.2 Yr.2 Yr.2
Course # Course title Fall Spring | Summer Fall Spring | Summer
TECH 5153 Communication in Industry OeD oD
TECH 5133 Resource Planning OeN o E
TECH 5143 Product Development OeD oD
TECH 5403 Competition & Innovation o | Oe E
TECH 5333 Managing Change in Industry OeN o E
TECH 5303 Research Methods in Industry oD OeD
TECH 5243 Problem Solving in Industry oD OeD
TECH 5343 Global Production o E OeN
TECH 5313 Industrial Employee Training o E OeN
TECH 5413 Design for Manufacturing (Capstone Project) OeD oD

= Required Courses
O —Online

D — Afternoon class

E — Night class

N — Online classes

A two-year online course rotation cycle developed for the
technology courses is shown in Table 3. Two of the courses

that are bolded — Lean Manufacturing and Product Cost
Evaluation were added on the recommendation of our
Industrial Advisory Board (IAB). Two courses had to be
removed — Resource Planning and Product development in
order to make room for the two courses suggested by the 1AB.
We wanted to limit the number of courses to ten and the credit
hours to thirty.

Table 3: Sequence for teaching the Master’s TECH online courses

Yr.1 Yr.1 Yr.1 Yr.2 Yr.2 Yr.2
Course # Course title Fall Spring | Summer Fall Spring | Summer
TECH 5153 Communication in Industry OeD oD
TECH 5233 Lean Manufacturing OeN oF
TECH 5323 Product Cost Evaluation OeD oD
TECH 5403 Competition & Innovation o E Oe E
TECH 5333 Managing Change in Industry OeN o E
TECH 5303 Research Methods in Industry oD OeD
TECH 5243 Problem Solving in Industry (D) OeD
TECH 5343 Global Production o E OeN
TECH 5313 Industrial Employee Training o E OeN
TECH 5413 Design for Manufacturing (Capstone Project) OeD oD

= Required Courses
O - Online

D — Afternoon class

E — Night class

N — Online classes

4. Results and Discussion
Students with bachelor’s degrees can take the graduate
courses and get a master’s degree to move into upper

technical leadership positions. The advantages of online
education are learning anytime and anywhere which is
especially good for working adults including those that have
to travel as part of their job. The use of online education in
technical education is growing. E-learning is the new name
applied to internet based online education. Online education
also helps with scheduling and program costs. Many online
students are older working adults balancing studies with
demand of family and work.
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5. Conclusion

The internet has become an effective delivery medium for
providing easy access to education and training needs, as well
as facilitating asynchronous learning. Having a good
understanding of the tools needed for developing and
implementing courses on the Internet is imperative for

educators developing online courses.

Online courses

compare well with traditional courses in effectiveness and
student satisfaction.
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